4 



(i2)«IWja*ft|&l=»-3^T»B**ifcHBBII 



(19) 1ft*»lttBfW««H 

(43) gettBflB 
2004^1 £29 B (29.01.2004) 




PCT 



WO 2004/009544 Al 



(51) S(B**»»® 7 : C07D 207/16, 

401/12, 401/14, 403/12, 405/12, 451/04, A61K 31/4025, 
31/4155, 31/439, 31/454, 31/4545, 31/5377, 31/541, A61P 
3/10, 43/00, C07D 409/12 



(21) g(BfcfJlS§#: 

(22) DRUBS B: 

(25) mnumom-. 

(26) BRftlKDN: 

(30) fiftlt-r-*: 

*#I8|2G02-213654 
#812002-264450 



PCT/JP2003/009179 
2003^7 n 18 B (18.07.2003) 
B*S§ 
0*81 



2002 ^7 23 B (23.07.2002) JP 
2002 ^9 10 B (10.09.2002) JP 



(71) aiffiAf#g£fR<£Ta>m£gf^lxT;: lljift 
SSIttsC^tt (YAMANOUCHI PHARMACEUTICAL 
CO., LTD.) [JP/JP]; T 103-8411 KK» 0**8 
*fflr- T §3f1 ^^ Tokyo (JP). 

(72) 5BW#;fcJ:tf 

(75) &BH*/aJlgA f*@lCOl>T0)^): «JI| 

(HAYAKAWAJvlasahiko) [JP/JP]; T 305-8585 £*8S 
0<tfm«S*^fi2 1 lUirt«ai»afittrtlbaiald 
(JP). R~ (NEGORO^Kenjl) [JP/JP]; T 305-8585 

o< ifm 2 1 LUirtKiBtta 

Tbaraki (JP). g* B (MIYAMOTO^atoshl) 
[JP/JP]; t 305-8585 £ttil|-3<tf 
2 1 lUirtfiSI«:^^ttrtlbaraki(JP). t&**i 
(SUZUKI,TYikayuki) [JP/JP]; T 305-8585 Sttli O < 
lift «$fi<£2 1 LUi^SSIttxt^tt^Ibaraki^). 



ftlij tStii (MARUYAMA,Tatsuya) [JP/JP]; T 305-8585 

staRo<ifmt»*^H2 1 iu£fcs&fca£tt 

Ibaraki (JP). +if Jlfh (NAKANO,Ryosuke) [JP/JP]; 
T 305-8585 2**8!l O < If rfi f&Pifctffi 2 1 lUirtS 
£=l*5C£ttl*J Ibaraki (JP). 

(74) ftSA: *= , ft(NAGAI,Shozo et at); T174- 
8612JKft«tt«BStt=TB 1 7Sl#lU£*!|g 
3I**3S£*t Tokyo (JP). 

(81) J|£ S (SflJ: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, TL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) Jt^S (&&): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), v $/7*#lt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM). 3 - □ V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI ft 1* (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



2 (54) Title: 2-CYANO-4 -FLUOROPYRROLIDINE DERIVATIVE OR ITS SALT 
IT) 

OS (54) £H(D«fo: 2-S/7y-4-7^tneP 'J S> >§S»<*XI* * 



^> (57) Abstract: It is intended to provide a compound having an excellent effect of inhibiting dipeptidylpeptidase IV, and an excellent 
q remedy for insulin-dependent diabetes (type 1 diabetes), in particular, insulin -independent diabetes (type 2 diabetes), insulin resis- 
^ tance disease and obesity based on the above effect. 

O (57) b«: finfcy^^y^^y— BiviH«f«fl«*r*fc£*. &i;^K^fflics^< ffi^fc-f >xu > 



WO 2004/009544 PCT/JP2003/009179 

1 

w m m 

immts mm, mz.^y^-v^^y—viv (ur, tdpp-ivj 

tr^tPlH^J (H-Xaa-Pro, H-Xaa-Hyp, Xfi H-Xaa-Ala [Xaa i*&M<DT 5 / 
^1"]) WlDit5t!J ^P7T- fef-?fc3o dpp-iv <D£#i*i-etf)# 
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^*^^K (£*Tn Tglp-u tv>5c) ^ftbftTv^, r.<o GLP-l »*Jk«t» 

^s$Hfc^, jg^tn^stt-fbsns^x - (o^mm^\z. dpp-iv m i 
z®mfc£.z>^<Dx*h%z.ktf%ibhx^?> m^x^3) a dpp-iv 

iPWSftfc^J&Kfea! GLP-l tt GLP-l S^fttaft^U GLP-l tf>5£ 

^w^i-^fc*, zbiz. GLP-i <D4 u^yfcmmmi-z> t^z-btix 
(*ww i snR4). 

infeo:^^, dpp-iv piwhk: i D SttSJ GLP-i ©TOtt^b £BS <* r t 

^tt£fr©*F»*ft#ttfc>f V* y v#«if & 5 r N DPP-IV M 

DPP-rvpi^fi&ttSr^r-rs^feirLT, ^<oi^2-v'7/^y 
-©^-Ctj^Sg^H^ WO 02/30890 1^7^ h (4#l«:Sfc5) fcte N 



l§3 WO 02/38541 ^^71^5/ h (#^F»6) (Cfi, (B) T 
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isZinZik&to&WfrZtl, Zucker Fatty 7 y hOiln^W^Kl&^T^ if 



tt^ m WO 03/002553 *^7Uy h (^fp»7) fcf*, (C), 

(d), (e), (f), (gk (m TO^ns^-a-ww^^ti^ ttgim. « 



z<d i 5 war, £ b^tifc dpp-iv Pi^ffi^^-r-sm^joii^^^M 

[^^ifel]MentleinR.^ Tlx^^ W MJ — J <~/^^ Kj (Regulatory 
Peptide) , 1999 # % H 85 & % p. 9-24 

[fflffiXML2] NauckM.A.ig, WT^Fo^Tj (Diabetologia) % 1986 
¥x ^29#, p. 46-52 

l^#fF5:^3] DruckerD. 3M. WJT^-Vl (Diabetes), 1998 % 
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47 p. 159-169 

IftftftXIR 4 ] Knudsen L. BM, r 3 - n fc°T > • 7VV '^-77- 

■7^P^-J (European Journal of Pharmacology) % 1996 ^F, ^318#, p. 429-435 
[ WfXltt 1 ] BR&HH WO 98/19998 I/y h 

[^fFZfcitk 2 ] m&teMM WO 01/96295 fAV7 V y h 
HWffAlft 3 ] H^MSI WO 00/34241 f/^7 l^y h 
I#fF»4 ] BK&Mfll WO 01/55105 f/s'y7 l/yf 
[#lf:SCiSfc 5 ] BR^fflfg WO 02/30890 f/N c y7 VyY 
6 ] HI^MJg WO 02/38541 f/^7 l/y h 
[#rF» 7 ] BKI&HJH WO 03/002553 7 VyY 

*f^#§ (2^^), *v Rvmmkm-zmim&m# 

38§B©i&r£fc 2-i/7y-4-7;Vtn fc°n JJ ^VfUH^Xtt:*©^ DPP-IV 

W*>* **«fcj:iiff, dpp-iv BiRifctT*^*, TIB— IS^: (i) -c* 
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-2H-tf7V-4-^K t^/JJ ^-4-OK lj-i?**"?>-5-4 fry 8-Tif 
n [3.2.1];*-* *-3->fA\ fL<ttfh7t Fo-2H-^f7^-4--r 

fiU 7w<>~2rXfr*^fr s 2,4,6- Ml^fMyf^/V*=/K 7ai 

fr-6-**y j fr-ftfr-fy-i-j fr* * 4-7/^d7i=/k 

/K t-VTjy^^fr^ 4-^T/-3-7/^n7ai=/K 4-^7 7 -3,5- v> 7 
^-n 7i-;K3-v'7y-5-7 /loj- n 7 x. s/K y /3r*r If 9 —fr-2-4 fr y 
RTfi^^Vfrfr tbteZMXV MtR& tiZ>&X~mm *HTV > 5 fcV< y ^V-4- 
sfA, ; 7°o^^-2-7;l/*-;K 3-^7/ If V i» -6-4 fry 4-hV 7fr*u 
/^/V7^^fr y 4-7/VtD7i=;K STJ ? 4-77P^-u^<^v ? /V^b^S 
9 itiR£ ft £ST*B&£;ixT^ 3 fc°n y^y-3-f/V ; %.Tfy h*is 
*frtf~sl>X*W& £ tlTV > 5 8-7 If tfi/^ n [3.2.1];*-* * -3--T < . ] 
ft&y ±fB-Jtt5£ ( I ) K:*5»t5 A t b< tt, -tn-ett****L 

TV^T t «fc V* fc°^ y v 5 V-4->f /K ^ t < f± 8-7if tr«>^ o [3.2.1];*-* *-3~-f A* 

T'&!9 ;«Ffc-«S; (II) T?**tt«abft$#*U>. 



B: #fr#~fr* £ L < 

R 2 : -OHRXf-0-1&mTfr*fri)*bteZ>m& !5ii^$H5 loOStli^ 




(I I) 
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±lB-«5£ (II) lc*5tt5B tLX, #*L<ttu #/v#=A^L 

±iB-«a: (ii) tcfett-SR^uc, »*u<fi, @&£*utv>t 

^v^^gLOi^^T-fc^ ftt>»*U<fi^ -OH t?we*i1Hfc$ 

JbSB— HK^t (II) fc*5tf5R*fcLT, 0*L<f±, -OH-ett&£ft 
TV >T t «t v M£&T/v*/WT?fc D ; $ L < W\ -OH T-tti^tig&i* 

p trn y l fitters / * ^uy^/v^/uSr^UTttift^tuTv^Tt J: 

V^§^7 i Pm^fimLTV^S^W^^t±0#t5:^^^L, DPP-IV PIW 

r v t> «fc v> tr -5 y v^-4--r /k ^ l < fi tf^ p [3.2. l]** * -3--r >\< 

££>fc#*L<W\ AA«±fB-jR^ (I I) X7F&tlZ>mxhZ4k&yoXh<9 ; 
#K:»*U<f4, A*s±BB— j»^S (II) T^£ft5£T-fc B j&Stf/H?:^ 
*r t < fi^/u*=/i/"Cife 9 > R 1 ^gjfe$^TV>T t J; V>{£j|fcT/v*/KT?fc 5 , 
R 2 # ^ 5VK ^ fyvjg- L<|itKo^ f-^-C h 2> fc&mxh Q ; 
ftfc#*L<f4, A#±fB— (II) T^^tiSSTfct?, B dS^/VxK^/V' 
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4-7/K*-a-l-({[l-(y *y*/v*=/u)bV*y W-4-4jVYT% J }Ti??vV)t?n 

y i?i/-x-% f> y/K 

4-7/v^-n-i.({[4-^^-i-(p< *y*/u#=/v)i^y -^y-4--r/v]T^ y }T± 

3- /V)t°u y Y y/K 

4- 7/l/to-l-{[(l-^yao/f;Hf^!) ^V-4-^7l^)T ^ /]Tir^/V} t°n y ^ 
-2-*/U3j?= h y/K 

4-7^c-l-{[(l-^y =rn>f /M-^fvl/tf^y W-A-J jV)T % /]T±^} 

tro y ^v-2-;&/v#~ h y/K 

4-7/Kta-l-{[l-:7/Krn 7"fe?7M-* 5vH: c ^ V ;V\T % /}T±f- 

;v) trn y h y /k 

4-7/V^-n-l-{[(l-7jN/V$/Vt^y S?V-4^f /W)T ^ /]7-ir5vU} fc°n y S^-2- 
tf/Vj}?- h y/K 

y s?y-2-*^jj?= h y /k « u < «\ 

4-7/v^-p-i-({[i-(^e/P7}N y v-4-^/v^/w^=/v)t°^y i^y-4->f/v]r ^ y jr 
tf^)^ y v?y-2-#/V7K~ h y/K Xf±*©«i*««j:fF#*tL<5tt##* 

4-7/v^-n-i-({[4-y ^/v-H^ ^y^/^=/v)^y s^v-W/i/jTS y }T-fe 
y v^-2-#/m^ h y/K 

If p y S^-2-#/vtf~ h y /k Xf4-to*B8¥W»cM : aE*ti5tt[*s#* U\ 
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a v >fc&\*m%m d sumubk >t v ym&mmmm (2 

5, ±lBV^n>6><D^^Sr^^^i-5Elim^^ ;DPP-IVP£^J 
$ £> (c|ft0J-f-5 i^T^»ai VX-hZo 
U y -fv tVK y^o y?vK tert- 

<fo<5 0 

^tt^j^fi, 7 fpy/K t°yv^/K t^t/y/K 

yy/K -i yf7/y/K -r^yy/K t-^yy/K xh^yy/K 

y 5: v^/k if y h y t^-/k ^ y ^f-y y /k h y 

fr/y/K ^^y^-^-9-yy/v, ^yx^^/y/K ^v/ hyryy/K 
-r>Ky/K -ry-f^Ky/K *-?-yy/K ^yy/K ^y^yy^K 
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n y S?y-3-lVK 7f7tKc-2H^7y-4^;K ^ 7 ✓ !J i?i^-4-^/K 1,3- 
S?:*-*iJ-y-5HVK 8-Tif KV* p [3.2.1]*^ *-3HVK ^L< fix h7 t Kn 

fcno75£4o©fiftS£^LTVvC 1 i>J;v\, -fcfc, (I) Tr A bUiii 

1" 5 NH * t lt$tir#1-S A ©^iS^Sr^*, *±©J**JW*Xtti*IIK* 
±fce&££WLTVvc«fcv\, fc*5 % «±©?iifcJtjB(-7-f4«fk;$tirv^rt> <fcv\ 

£ LTtt, SmSH X ; -OH ; -0-«&£i¥ X;/>B^/ ; 
-CO-WM&mX ; -COO-fi&SH X ; -SOrfi&S^X ; -CONRR' ; fcW 5 £ 

^rt> iiMSftr/i'^/weix I* r y -^iifs^t^ft, l< &-oh 
r^^/vxi4-H sr^t- (&Tmm)o m&&mx} -oh, -o-om 

<Bift7Vv*=/K v^n7W3r/K '>^d7;^=;K 

^M^F±<7)SmS^L-Ctt, «&^X; -CO-S&g|¥X;-COO- 
lilS X ; X ; -CONRR' ; *mi Z> Z. t 5. b < «U 

-OH, -0-«T/U3r/K -O-Ty-yK *ST/Ht&- Yvfrt>t£%M 
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loRhoST-fi&^tiT^-CkJ:^), -S0 2 -T!J-/U (-OH, -CMS 

07/v*/k -o-ry-/K v7y&tf-hPj&^&5i¥J;<9i!itR£ 

ti5 loJU±^gl?«&£*iTV^*>.J:^) 5 0 

t*-/K ry/K 1-:/p^=/K 2-:/x=/K 3-^T=^^ 

1-:/p t°^K 2-7" n fcTs/K l-^=/K 3-7?-=-frft 

tl5o McfcmzL!±WZ-t£, ^n^PtVK i/^n^y^/K ->^n-.dr^K 
S^p^^vK T^yf/K #>~/K y^Vu=/K lf'^^n[221]^7* 
7"A\ tf^pp.l.ll^T^K K^p [2.2.2];^ 5vK [3.2.1]^ 
fvK P [3.3.1] y-/^^tft,^5o 

rv^PT/Wr^/Ki ±ib rv-^PT/i'^j &n%mz.^$m-zh 

T/np^Vj £LTf*. 7yU^-P s ^pp, yp^, a-K^Wbft, 0 
^U<«7/V^-p, *op, T'p^&I?, ^c^L<fi7/w^-p-C-fe-5 0 
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*{b**«, 3 imt y Rat -?p 

**vm> vny^ s/^fe 7v;H, tW^, 9MK V 

WtHMm, 1-hV$J». #y?A, v^->^^ s 

^T£tffc©^&S.#&Efc£*&©7*ei Y7y?&fcm-Z>mh LTtt.Prog. 
Med. 5:2157-2161 (1985) fc|B«£;h/t^3g^\ MUM 1990 ¥=PJ rg^fp 
©H38J ^7^^tM63~198^-^|B«fe$tlTV>-5SdSWb^-5c 
GRfcifc) 

*©R, tilSoiStiorii, 3mt^E«riBm«v^>t>|IW:©a 
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V—y (Greene) vV (Wuts) 1\ rproteclive Groups in Organic Synthesis (third 

edition) j fc|Btt©««*$r#tf 3 £*b 6> CCMffi 

O CN H o CN 

(II) (I) 

*R*f±flf&* (II) Kl«i"*, -^A-NH 2 -C^$tl5T^y (III) 
or/w#/PftRjE£K:J:»J*3SM^«l (I) &«3rrS;£8n?S>S. ^SJfcfi 

tvMS, y*y~/K x-ZJ— 7K >f y :7p/V 5 
^t3*M, mtt^^s Tirh-hy/K ^f/V*;l/A75K, ^y 
h\ 7K> gfcWiiftbo^^j&Wtf feft N R^SSo^S, 

tTtt. h y !7 ^> y 5 *^r;v* y > mm* 
mi-bV^-u, ])i?j»<d&o fejSfflfcjcatTA'* y , h y i^vr s 
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mbftit\t&m (i) frb'j&HDT^M^ Ti/Mts swk m% 

y ^£&£ii3££i2:5 r. t ftt^lt5*;wy, GLP-l <D%M*U 

, y (2 sisi) , y i/wmm 

dpp-iv mm^mt, ur^twm^&Kx 

(1) DPP-IV Pl§™$iJ£f*i& 

DPP-IVi£tei8i:£©3U(gf±, WT<^ai9T?fc-5o KJftfi, 96^7^yu-^k 
J|V>TfTofc. 25mMTris-HCU 140mM*g{b^ h V ?i>^ 10mM:&<(fc;t7 y 
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' 1% 9 i/iatitT O.OlmMGly-Pro-AMC (BACHEM) frbft&fr&tofc 

yf-J T J; <9 &&Lfc«£ 5 pi ap*.*at? 20 #Ha-f ^a^-Va l/\^1t 0 
RJ5&^, # ? ^/K7^^3tgSg (Exitation 355 nm / Emission 460 nm) (ARVO, 
PerkinElmer) Dt„ «flj£igf*tt, ^#©3 $ ^(Dig.*^ Ur^ffi Lfc„ 



(Si) 





ICso/nM 




IC 50 /nM 


! mmmi 


4.2 


Hif50lJ28 


5.1 




7.2 




8.2 




4.2 


Hffl50l]36 


7.5 




6.0 


II0141 


5.9 



±SBfc^1- i 5 I-, #»0H&&*tt DPP-IV IfilFfftH *7jk Lfdo 



( 2 ) v * * fc*J W 5 DPP-IV MfftlfflllMiKtt 

5 #J<Z>££|4 ICR "7 r> * ( 0 # SLC) U fcSzkfcStf Ufctt»flS# 

&m*& o.5, 6 »tf 12 ftmmam&mmz r> tkk* ^tc »»u*:jfii««c 

a*>Ki3t^|«ISrfTV\ jfnJ*£#J&U DPP-IV JStefcautUfc. 

A** DPP-IV St4»©#J(I« N ^TOaiJT-fcSo fc*5EJStt> 96 
jvzfu— hZm^Xft-Dfc 25mMTris-HCl> 140 mMj&fc~f h V t? ^> lOmM 
Wtfj9*?J»* 1% ^^jfiLffT/Wy*^ O.OlmMGly-Pro-AMC (BACHEM) 

feftSTlcflSSS (95 ni/pa^) fcg&ufcMs ni-Ao*.M"T?20^W^^^a 

^>3^U ^3fe3£^ (Exitation 355 nm / Emission 460 nm) (ARVC\ 
PerkinElmer) L7£. 0 

Wi 9**bfeJiL*«rJpitfc^«^©«3teSi*«r ioo%£ LT^k^ 
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WM&vmz <t zmm^t vtc 0 -to***** 2 \^-r 0 

( 3 ) 7 y h fc*J ft 5 DPP-IV Itft^ttiimWR 

0.5, 6 12 ttmtttcJMMiE i 5 Lfc 0 tlUK Lfcjk^^it 
t)fc3i'b5Mlf«tffV\ M£#&U (2) Ki^Uc^ -5 DPP-IV Pi 
Wffl«RttffflllWR i: PI«©^«fe«rffi l vt % ifojt* DPP-IV Stt£i8l£ Lfc 0 
M»<t l?»Lfc«^iP^fc!>^/v©^3Sg^ 100% i Ltiift;^ 

v vosimwz&nz dpp-iv ^tt^r^tti u ttmmk<Dm&<D%*& 

(*2) -7 g fcfr 5 DPP-IV Pl#^/B&iS%«f*ife 





/% 


mmm/% I 


HWJ1 


74 


59 




66 


65 


! H«50>]19 


72 


61 




78 


71 ! 


i m«34 


85 


79 


I HWJ36 


81 


78 


HJ60IJ41 
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(£3) 7 yh fcfc g 5 DPP-IV gjffggjgj%gj|ft% 











HM / % 


Raw /% 


HJfe0!l14 


92 


87 




96 


94 


mmm36 


92 


86 


*Jt«l41 


93 


89 




65 


38 




77 


55 




80 


45 



o > JttWb-&* 2 i wc % ±ia#^m 5 t&mommm 4 - 1 7 ofc&vovh <o , 

Ws*ft#* 3 £ fit, ilBttffcfcltt 7 IBftO&ffiftl 3 3 OikSVoVfo 3„ JfclWb 

^i~3 ofltit^T^-r 0 




Me V F 
H O CN 
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mi, mu ^mm^mm^tis mnmxtt&mnttHz&^ztiZo 

SKH^U^&^JtLTM^SSftaas, MAI B Sfc I? MPT* 0.1-500 
mg* ^MP-C0.01~100mg tfSfr$L<, 1 @fc5lNtt#|Hlfc#ttTS4 

«fitt«r**LTt>J:v\ ^JXtt^J«^w«fc«9^3^ -£7^ t K» 

©$t« «: w^tt& s v vmmmk&mo? 4 ;^xim l t *> j- v \ 
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^w<t5^i^fe{4, n\c*tmm. ®mi umm, %umi #imu % 
mmmmykxteMm<Dmim®m£.®Mvx&m-rz>z t hx%z> 0 

m&zmmtLxwtw-fz,, 

fun 7±?-/Vt7 u ]) K 0.73 mlO^oo /JvVA 14 ml <£>^}il7k?£T> 
fB^O^fe (S^M^ WO02/38541 -5§-/N°y:7 U-jy h) £ |Wtfil<D^i2re£-$L 
fc(2S,4SH-7/V^-n t°D y v^-2-#/M?*1K K 1.4 g fcitf N,N- 

*M yyntV^^T^^S.OmlO^cio^A lOml^JKWftSrJffTUR 

<D?uv OvVJ* 14 ml fm^^T, h U ^JfoIWMfeMfe 2.4 ml £r$5TL"C 

*U #btifc£§Slc: O.l Mit^TK^ttx.M^^-etttil U til^i 
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n d tJvWA : / ? J -/V=30 : 1) fcTfltSH-S Z. t |C J: 9 > 0.84 g W(2S,4S)-l-(^ 
NMR:2.33-2.67(2H^n),3.60-4.05(2H,m),4.35-4.55(2H > m),4.95-5.05,5.30.5.60(2H,m). 

J. Med. Chem. (1991), 34, 656-663, J. Heteiocycl. Chem. (1982), 19, 485-488 fclB 
to^-fe^WL^Lfe, tert-l/fvl' exo-8-Tlf Iff* n [3.2.1]*-* h-3->f 
#/W<-r— h 790 mg W^fk^ f- 1/y 10 ml S.t5N,N-^^ fyl/*/l/AT 

5 K 5ml h y =c?-;vt 5 v 1.3 gfcitf;* * v^/vzlwi^ p y k 

^77>f- (JgM&& ; ^f-V : 0»aif-/l-*7 : 3) fC J: 9 ** jK U v^^Vl" 
Tfr-^*-fr>'KXfaMiib1'2> Zblc£<9 s 6QQmg<D tert-^^/V exo-8-(^ 
*V*/V*^/V)-8-TlF \*Ssf n [3.2.1]^-^ h-3-fy^/W^- h 

#%0)J 5 £ mmfc. $z 4 ^^-f-##^J 6~16Sr v ZMtlMfctzmti: 

#%0J 1 7 

ftftcffll 4.7 ml £ 3flfe 1.9 ml (DfSi^WUz tert-y 5vV t°^< V /Ujj/U 
»fc*«rJD*.aOAc»!:-cttWU Wtff*lM fl&fc&lfck*-*- h 
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(J£Bl&ft ; 9 D D : MeOH=50 : 1) fcl-C*#SS[« £ £ fc * !> tert- 

T^A- (l-*/US;/H: 0 ^y S?V-4-Ol<)#/U/<^— h l.7g 

1 9 

tert-^/l' ^yi?y-4-/f/^;l//^>- h 3.0 gO&fc^l'y 60ml itlfc 
h y ai^/UT 5 > 2.5 ml, HOBt2.4g, t Rn 1.3 g *5«fctf WSCD&m 

&3.5 g *in^, 18 R#MJ*#Lfc. RJ&»£4&K: 1M tfeSfckSft&flQx. 

EtOAc tifflb, «iM^^*tby *xt«BJb*tt* 

A : MeOH=50 : 1) \CX^Wr^ ^tKX'O tert-^^/V [l-( t Ko ^T-fefvW) 
$^-4-^ /l/]#/WW— h 2.8 g &#fc 0 

1 9 1 mm^ m 4 \^tmm 2 0 ~ 2 4 & N ^nwstsjs 

gM^flJ 2 5 

h y*^^V 418 xngO^b^f-uy 10 ml *«fc*?&TN tert-^^/W fc 0 ^y 
^y-^/l^/W^— h 1.0 g *5=t^ h y ^)VT $ V 0.6 ml <DVMk* 

r u> 15 mi «H»tt£j&n*.fc. s*&a^»**?^T 2 B#ra&# Lfc#, t?^ y 

y 358 mg *5 £0* h y *.*}-iVT % V 0.6 ml (Dfflk* f^V5ml J&tt&bPx., gjfi 

-c 15 mm mw vtco Rj&m&mz. \o%? >m*ffl&*ua ewdac Lfc e 

y i>l/-\-j3 J\s-tfs=.;\s)\?^.y *?l/4-4/V\$jW*'7— h 440 mg <H#fc e 



WO 2004/009544 PCT/JP2003/009179 

21 

##01j2 8 

h 1.0g<D^^^^^10ml{C7k^T^m-^nui§^,il : m2.0g^x:fc e g 
y ^A*»»ftjp*. EtOAc -CttWLfco mtlfcttftlftftTlc*'?- h V VJ*im 

^^/v [i-(i,i-^^y^^/v*cu v-4-*^=/i/)tr^y ^^a]*^ 

/^-h 607mg£#fc o 

##0!J2 9 

tert-^^/V t°^y S?y-4->f h 500 mg RXfy^O g^rcfvV' 
345 mg <D h V 7 o * J -/M ml 8 ftHOftJRtiltt Lfc 0 KJfcil^to 

fcBffiTWtU »fe*ifc3HiEfc lM*itekaS«SrJo^ EtOAc T*tttti U 

/-/U=30: 1) fcT*&ft-t-5££fc:J:D tort-T^/U [l-(7;^n7tf/^^ 
y ^i/-4-^ h 345 mg &#fc 0 

29i: RfBte, *4 *C^-f##0lJ 3 0 £#Jfc-*-3IB**«M!fcB ItSil 

##0IJ 3 1 

###J 5 <n\Y&m 500 mg © EtOAc 15 ml ©jgifcK: 4M *6{b7k* W EtOAc 
15 ml $:^Dx.-. 9 Lfc 4 CfcH#&«&1-.5 £ t fc <t 9 , 400 mg 

O exo-8-(^^V^;U*=7k).8-7-)fif>>^D[3.2.1]^-^ ftKtt 
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##0J5O 

#%0lj2 2©M 1.4 g © MeOH 30 ml O^ill 10^< 
300 mg«rJP*., 1tH7K^#B^T> M{CT«^Lfc 0 ^»*«t»JU 
ittt*:J*ET»AH-<5 - £ J: «9 , 400 mg <D 2-(4-T ^ / -4-p< fvHf'* JJ 
^)-2-^y^*/-^&&fi@fls:£ LtHfc, 

50i NtiftK:* *4 t^-f^%f9 5"1~55^ **tW*tl&f *ff 

###J 5 6 

4 2 ©4ftS4fe 2.2 g 6M W^cfttt 20 ml &iq*, 24 RftHH&fE Ltz 0 
MeOH-^^/U^-x/V-C^B^^ H £ fc J: 9 1.22 g ©[4-T ^ 

Salt : & (HC1 : ttflfett, fom : MlEic : 7 ]) -ft), 

Strucutre : fflpSa^ 

Data : ttl^k^Wf-^ (NMR : (CH 3 ) 4 Si Srl^^lpi: L N DMSO-d* fcfll&g 
Bt Lfc, 'H-NMR te&tfS tf-* <D 8 [ppm], FAB-MS : FAB SC*##f{(> m.p. : 

Me : }*5-jV s Boc : X-^f-jVUr^-i/i) ;Vi$-;V^ Ms : /• ?V7>;Vifr~;V s Bn : 
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m&&ffl% WO0218380 fA'V7Wy MSlfeO^^oT^ tfc, l-(* * 
y*/V*:=./U) tV< y ^-4-7 ^ y 451 mg t V £ A 435 mg <D 

7ir h~ h y ;U 8 ml (nMm®.K, ##0>J 1 T*#e>*lfc(2S,4S)-l-(* nnjtf 
)V)4-7j\<jrv t°n y v?V-2-;*7/V#- h y /V200 mg £>ta;U £J&*i£#>£^fi 
BTO#Lfc„ *^£S«-Tl&:feU «^>>y^y/H.20 g»^ 
®£ET^bfco #btifcfe^^^y^^/v^7A^o^h^77^- (S 
; * * U/JvKA : ^ y —jv : 28%T^ ; e^T7K=100 : 1 : 0.1-20 : 1 : 0.1) 

*a?7 T*mw£^# y io mi zmx., mm* 30 ftmmn Ltc 0 

it»U ^/-/I'TiJfcJMk «EET*8*Lfc 0 ^ftfc&feHft^Omg&T 1 
h7tKP77V2mli^^/ -/M ml Ctj§j5? U 7^/^80 mg »X.fc 0 
r©&$£?£&)oS$)2ml fc:fc3*-C»ffT*fi&U - tU-^ / -A- 5 ml 

It5 r £ {Hi 0 % 217 mg <^(2S,4S)-4-7yV^-P-l-({[l-(p< ^ V*/>*~/V)fcV< 

y s;v-4->f /i/]T$ /}7tf;i/)to y s^-M/M?^ h y /v — 7v^i^ 

Ex : H«J#-S§\ 
A:-J»5*:1>0«teS, 

tBu : t-^fvK Et : a^/K n-Pr : n-T^n t?/K i-Pr : -Y y^o fc°/K Ac : T"fe 
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(£6) 



Ex 
(Salt) 


Structure 
(Data) 


Ex 
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Structure 
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(«7) 



Ex 
(Salt) 


Data 


1 

(fum) 


mm:lJO-lJ0(2H,m),1.65-2.05(2H,m),2.2{)-2.60(2H,m) ) 2.6()-3.O0(6H^i) ) 3.40-3.85( 
5Han),3.85-4.02(lH,m),4.90-5.04,5.30-5.60(2H J m),6.57(2H,s). 


2 

(fum) 


NMR:1.95-2.40(2H,m),3.30-4.30(9H,m) ( 4.40-4.75,5.20-5.60(2H )m ),6.55(2H,s). 


3 

(fum) 


hJMR:1.30-1.50(2H,m),1.75-1.90(2H > m),1.95-2.15(2H,m),2.25-2.70(3H > m),2.75-2.95( 
2H4n),3.45-3.60(3H,m),3.60-3.85(2H,m),3.85-4.20(lH,m) I 4.80-5J8,5.38-5.60(2H,m) 
,6.56(2H,s),7.20-7.37(5H,m). 


4 

(fum) 


NMR: 1 .00- 1 . 1 5(3H,m), 1 .45- 1 .70(1 H,m), 1 .90-2. 10(1 H,m),2.25-2.75(3H,m),2.75-2.95( 

2H,m),3.12-3.25(lH > m),3.25-4.10(6H^n),4.90-5.38,5.38-5.60(2H,m),6.58(2H,s),7.20- 
7.40(5H,m). 


5 

(fum) 


NMR:1.25-2.05(16H,m),2.20-2.90(5H,m),3.00-4.00(7H,ni),4.75-5.38,5.38-5.60(2Iiin 
),6.54(2H,s). 


! 6 
(fum) 


NMR:0.75-0.90(9H ) m),0.90-1.10(2H^)J.20-1.55(7H,m),1.55-2.10(4H,m),2.10-4.05( 
10H,m),4.60-5.38,5.38-5.60(2H,m),6.55(4H,s). 


! 7 
(fum) 


NMR: 1 .20-1 .45(2H,m), 1 .7<M .90(2H,m)^.30-2.60(2H,m),2.60-2.90(lH,m),3.20-335( 

2H > mp.35-3.55(lH ( m) ) 3.55-3.70(2H,m)^.70^.05(3H 1 m),4.90-5.34,5.34-5.60(2H^i) 
,6.57(2H,s). 
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Ex 
(Salt) 


Uava 


g 

(fum) 


NMR:0.98(6H,t)^.25-2.80(8H^)3.00-3.2(K2H,m),330-3.8(K5H,m),3.8(M30(lH,m) 
,4.70-5.38(lH,m),5.38-5.65(lH^i),3.70-4.05(3H^i),4.90-5.34,5.34-5.60(2H > m),6.60( 
4H,s). 


9 

(fum) 


NMR:1.35-1.55(6H,m),2.10-2.45(2H^n)^.60-2.75(lH,m)^.98-3.65(4H,mp.80-3.95( 
lH,m),4.00-4.35(lH 1 m),4.70-4.95^.15-5.40(3H ) m) > 6.59(2H ) s) ) 7.15.7.45(5H,m). 


10 
(fum) 


Nm:1.24-1.50(2H,m),1.70-2.04(2H^ii),2.30-3.04(4H ) m),3.40^.15(7H^n) > 4.90-5.05 ) 
5.30-5.60(2H,m),6.58(2H,s),7.02(2H,d),7.55(2H,d). 


11 
(fum) 


NMR:1.20-1.40(2HAn),1.70-2.00(2H,m),2JO-3.20(4H > m),3.4()-4.10(5H,m) > 4.20-4.40( 
2H 1 m) > 4.90-5.60(2H,m),6.57(2H ) s) J 6.95(lH,d),7.83(lH^n) > 8.45(lH,d). 


13 
(fum) 


NMR: 1 .35-1 .53(2H ) m) 1 L55- 1 .75(2H^n), 1 .85-2.05(4H,m),2.30-2.60(2H J m) > 2.88-3.04( 
4H,m),3.35-4.00(4H,m),4.05-4J5(2H ) m),4.90-5.04,5^8-5.60(2H,m). 


14 

(fum) 


NMR:1.05-1.20(3H,s) ) 1.45-1.80(4H ) m),2.30-2.65(2H,m) ) 2.85(3H,s),3.00-330(4H,m) ) 
3.35-3.85(3H,m),3.92-4.10(lHm),4.97-5.02,5.30-5.62(2Hjm),6.58(2H,s). 


15 
(fum) 


NMR:125-1.60(2H,m),1.60-2.05(2H,m),2.20-2.90(5H^n),3.00-4.25(6H,m),4.70-5.00, 
5.20-5.60(2H,m) J 6.52(ias),7.70-8.00(2H,m),8.05-8.20(2H,m). 


19 
(fum) 


Nm:1.04-1.35(2H,m) I 1.75-1.95(2H,m) ) 2.30-2.60(2H,m) > 2.65-2.90(2H ) m)3.01-3.10( 
lH,m),3.38-4.05(6H,m),4.96-5J5,5.36-5.56(2H,m),6.58(2H,s),7.97(lH,s). 


21 

(fum) 


NMR: 1 .05-1 .40(2H,m),1.86(2H,br) ) 2.30-2.65(lH,m),2.77-2.8 l(2H,m),2.90-3.05(lH, 
m),3.47-4.16(HH,m),4.98-5.40,5J4-5.57(2H^Ti),6.58(2H,s). 


28 
(fum) 


NMR:1.20-lJ6(2H,m),lJ2-1.90(2H^),2.30-2.62(lH,m),2.70-2.82(3H,m)3.05-3.15( 
4H^n),3.50-4.00(9H 1 m) J 4.95-537(lH^n),5.40-5.60(lH,m),6.57(2H,s). 


34 
(fum) 


>^:1.05-1.20(3H,s),1.30-1.70(4H I m),2.30-2.65(2H^i) ) 3.1()-4.10(10H,m),4.92 
-5.05,5.32-5.62(2Hjn),6.58f2H.s). 


36 
(fum) 


hMR:1.084.11(3H,s)J30-1.65(4H,m),230-2.70(2H^),3.20-4.10(8H > m),4.90-5.05,5 
.33-5.60(2H,m),6.59(2H,s),7.96(lH,s). ' 


41 

(fum) 


NMR:1.06,1.08(3H,s),1.38-1.56(4H,m)^.33-2.67(2Hjn) J 3.17^.03(8H,m),4.98-5.57(4 
H,m),6.60(2H,s). 
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